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@ Coolant pump drip collector with improved capacity.

@ A channel-type vehicle water pump drip collector
provides improved efficiency and capacity and a
simple installation. The internal volume enclosed by
a retainer (10) that is snap-fitted onto a pump hous-
ing (14) is filled with an annular ring (12) of an
absorbent material. Leaking coolant is soaked up,
rather than puddling at the bottom of the retainer
(10). Therefore, a leak-proof, welded connection be-
tween the retainer (10) and the pump housing (14) is
not needed. In the embodiment disclosed, a retainer
(10) for the ring (12) is attached by flexible teeth
(38), and the spaces between the teeth (38) provide
air vents through which absorbed coolant may
gradually evaporate to the atmosphere outside the
retainer (10).
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This invention relates to vehicle coolant pumps
in general and specifically to a pump drip collector
as specified in the preamble of claim 1, for exam-
ple as disclosed in US-A-4,979,875.

Vehicle coolant pumps, often referred to as
water pumps, have a ball-bearing-supported pump
shaft that extends out of a pump housing through a
coolant retaining seal. Some coolant normally leaks
past the seal which, if it were not allowed to es-
cape, could reach the shaft bearing. Therefore, the
pump housing typically has coolant vent holes be-
tween the coolant seal and the shaft bearing. With-
out a drip collector of some sort, leaked coolant
draining from the vent holes would fall to the
ground, or perhaps collect as a puddle on some
part of the engine block. Whilst the normal, ex-
pected volume of coolant leakage presents no
safety or operational problems, it is undesirable
from an aesthetic standpoint, and it could send a
false signal during inspection of a water pump
regarding the condition of the coolant seal, precipi-
tating an early and unnecessary replacement there-
of. Therefore, various drip collectors have been
used or proposed to catch and hold the vented
coolant long enough for it to evaporate to the air.
Such drip collectors typically take the form of a
cup that rests beneath the coolant vent hole.

In one type of pump, the pump housing con-
sists of two basic elements, a dish-shaped stamp-
ing that is bolted to the engine and a cylindrical
shaft bearing race that protrudes horizontally from
the stamping. The vent holes are drilled through
the bearing race, set back axially from a flat front
face of the stamping. This type of pump housing
lends itself well to a channel or gutter-shaped drip
collector of U-shaped cross-section that surrounds
the bearing race, covering the vent holes. One lip
of the channel is radially spaced away from the
bearing race, so that there is a continuous open
evaporation path to the outside air. Leaking coolant
runs down to the bottom of the channel, where it
collects only until it is deep enough to overrun the
lip of the channel. As such, the vast majority of the
internal volume of the channel cannot actually be
used to collect leaked coolant.

A drip collector according to the present inven-
tion is characterised by the features specified in
the characterising portion of claim 1.

The invention provides a channel-type drip col-
lector in which most of the internal volume is
available for leakage collection.

In a preferred embodiment disclosed herein, a
generally cylindrical retainer has an outer cylin-
drical wall larger in diameter than the bearing race
and longer than the axial setback of the vent holes.
At an inner end of the cylindrical wall, a circular
edge is shaped to closely abut the face of a pump
housing, whilst at an outer end thereof, a radially
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inwardly-extending flange has a circular inner edge
adapted to grip the bearing race. Specifically, the
inner edge comprises a series of circumferentially-
spaced teeth that snap into a circular groove
machined into the outer surface of the bearing
race.

When the retainer is pushed over the bearing
race, the teeth flex out until they snap into the
groove. The inner edge of the outer wall abuts the
face of the pump housing, but is not attached
directly to the pump housing. Therefore, whilst the
retainer creates an enclosed internal volume in co-
operation with the face of the pump housing, it is
not a sealed volume that can hold collected coolant
by itself. Instead, a ring of absorbent felt material,
trapped between the flange of the retainer and the
face of the pump housing, absorbs coolant that
would otherwise drain out of the vent holes. Essen-
tially the whole internal volume of the retainer can
be filled through the wicking action of the ring. The
spaces between the teeth act as air vents to allow
the absorbed coolant to gradually evaporate out of
the ring and into the air. In addition, the felt acts to
filter any outside air that is drawn into the bearing
race through the vent holes.

It is, therefore, a general object of the invention
to provide a more efficient channel-type coolant
pump drip collector.

It is another object of the invention to provide
such a drip collector that has an increased capac-
ity.

It is another object of the invention o provide a
channel-type drip collector in which a leak-tight
connection between the collector and the pump
housing is not needed.

It is another object of the invention to provide
increased capacity for the drip collector through
the use of an adsorbent material that fills most of
the enclosed internal volume.

It is still another object of the invention to
provide such a collector in which a series of
spaced teeth on the inner edge of a retainer grip
the pump housing whilst also providing air vents
through which the absorbed coolant can later evap-
orate.

These and other objects and features of the
invention will appear from the following written de-
scription, and from the accompanying drawings, in
which:

Figure 1 shows a preferred embodiment of a
drip collector according to the present invention,
showing a cross-section of a pump housing and
bearing race with a retainer and felt ring re-
moved;

Figure 2 is an axial view inside of the retainer
alone;

Figure 3 is an enlargement of a cross-section
taken along the line 3-3 of Figure 2;
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Figure 4 is an enlargement of a cross-section
taken along the line 4-4 of Figure 2;

Figure 5 is a view like Figure 1, but showing the
drip collector fully assembled;

Figure 6 is a sectional view of the drip collector
taken along the line 6-6 of Figure 5.

Referring first to Figure 1, a preferred embodi-
ment of the drip collector of the invention com-
prises a retainer, indicated generally at 10, and an
absorbent felt ring 12, which are to be installed o a
pump housing, indicated generally at 14, of a water
pump. Pump housing 14 includes a steel stamping
with a flat front face 16, which is bolted to an
engine block, not illustrated. Protruding horizontally
from the housing face 16 is a cylindrical bearing
race 18, through which a pair of antipodal vent
holes 20 are drilled. The vent holes 20 are set back
a predetermined axial distance X from the pump
housing face 16, approximately ten mm. in the
embodiment disclosed. A circular retention groove
22 is cut into the surface of bearing race 18,
parallel to and about twenty mm. away from pump
housing face 16, for a purpose described below. A
pump shaft 24 is rotatably supported within bearing
race 18 by a double row of bearing balls 26. Shaft
24 supports an impeller 28 at its inner end, and
emerges from the pump housing 14 through a
surrounding coolant seal 30. In normal operation of
the water pump, seal 30 leaks a small amount of
coolant, which drains through the lower vent hole
20 before it can reach the bearing balls 26. Whilst
the upper vent hole 20 cannot drain leaked coolant,
it does aid in the evaporation of any residual leak-
age that does not drain out.

Referring next to Figures 2, 3 and 4, retainer
10 is, in the embodiment disclosed, a moulded
plastics drum with an cylindrical outer wall 32 that
is larger in diameter than bearing race 18, and
substantially as long as the axial set-back of groove
22. The inner end of wall 32 is a circular edge 34
that lies in a plane perpendicular to a central axis
of wall 32. The outer end of wall 32 comprises a
radially inwardly-extending annular flange 36, the
inner edge of which comprises a plurality of
circumferentially-spaced teeth 38. The teeth 38 are
flexible, especially so since they are moulded of
plastics material, and their inner edges all lie on a
common circle with a diameter equal to the diam-
eter of the retention groove 22. In addition, an
outwardly-sloped circular ridge 40 surrounds the
teeth 38, for a purpose described below. Absorbent
felt ring 12 is approximately as thick as the outer
wall 32 of the retainer 10 is long and is approxi-
mately as wide as the difference in diameter be-
tween outer wall 32 and bearing race 18. As a
practical matter, ring 12 would likely to be rolled up
from an initially flat strip of material into the ring
shape shown.
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Referring next to Figure 5, retainer 10 and ring
12 are shown installed. Felt ring 12 is first placed
inside of retainer 10, after which retainer 10 is
pushed over bearing race 18, with the inner edge
34 leading. As the teeth 38 contact and slide along
the outer surface of bearing race 18, which has a
slightly larger diameter than the diameter of the
retention groove 22, they bow slightly outwards. As
the inner end edge 34 abuts pump housing face
16, the teeth 38 snap into retention groove 22.
Retainer 10 thereby securely grips the bearing race
18, creating an enclosed volume in cooperation
with pump housing face 16. Ring 12 is confined
and protected within that volume, and substantially
fills it, given its size. Consequently, ring 12 sur-
rounds and closely covers both vent holes 20.
Significantly, the retainer inner end edge 34 is not
directly fixed to the pump housing face 16, thereby
avoiding a welding or adhesion operation. Whilst a
leak-proof connection between retainer 10 and
pump housing 14 does not exist, it is not neces-
sary.

Referring next to Figures 5 and 6, the operation
of the drip collector created by the installed re-
tainer 10 and frapped felt ring 12 is illustrated.
When coolant leaks past the seal 30, as shown by
the arrows, it is absorbed into the felt ring 12,
rather than puddling and collecting at the bottom of
the retainer 10. Ring 12 is large enough to absorb
the normal expected volume of coolant leakage.
Even though the felt ring 12 occupies most of the
internal volume, the capacity of the drip collector is
actually increased, as compared o an empty chan-
nel. Without the felt ring 12, even assuming a leak-
tight connection between the edge 34 and the
pump housing face 16, collected coolant could rise
only to the relatively low level indicated by the
dotted line in Figure 6, after which it would run over
and out of the retainer 10. With the felt ring 12,
coolant can soak up throughout essentially the en-
tire available internal volume of the felt ring 12.
Once absorbed, the coolant can evaporate from
ring 12 into the outside air through the spaces
between the teeth 38, which provide air vents.
Even if the entire ring 12 is soaked, a constant
proportion of its area is presented to the outside air
for evaporation. The continuous ridge 40 helps to
shelter the area of ring 12 that is exposed between
the teeth 38 from outside water entry. The felt ring
12 also serves as a dust filter should a negative
pressure develop within bearing race 18, since any
outside air drawn in through the vent holes 20
would first have to pass through it.

Variations in the embodiment disclosed could
be made. Even if increased collection capacity
were not needed, the invention would present an
advantage over hollow channel-type collectors. The
absorbed coolant cannot slosh out, and, with no
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need for a leak-proof connection, the installation of
retainer 10 is simple. Other means could be used
to secure the retainer 10 to bearing race 18. For
example, the inner edge of retainer flange 36 could
be made simply circular, without the teeth 38,
which would allow the retention groove 22 to be
more shallow. It would then be necessary to sepa-
rately drill or mould air vents through the retainer
10 at some point. The air vents could be located
anywhere in retainer 10, however, since the re-
tainer does not have to be leak-proof. If the inner
edge of flange 36 fits tightly enough to bearing
race 18 to prevent retainer 10 from rocking off-axis
significantly, the end edge 34 would not even have
to directly abut housing face 16, leaving an open
seam that would provide the necessary evaporation
path. If retainer 10 were stamped from metal, then
the sharp inner edges of the teeth 38 could dig into
and grip the outside of bearing race 18 strongly
enough to eliminate the need for retention groove
22. All told, the teeth 38 are very advantageous
because they flex easily as retainer 10 is pushed
on, and they also provide air vents and a constant
evaporation area all around the perimeter of re-
tainer 10. Nor do they limit the collection capacity
at all, given the absorbing action of the felt ring 12.
Therefore, it will be understood that it is not in-
tended to limit the invention to just the embodiment
disclosed, but to limit the invention to the scope of
the claims of the application.

Claims

1. A drip collector for use with a vehicle coolant
pump housing (14) having a front face (16) and
a cylindrical protrusion (18) on said face (16),
said protrusion (18) also having at least one
coolant vent hole (20) from which leaking cool-
ant leaves said housing (14), said vent hole
(20) having a predetermined axial spacing (X)
from said face (16), characterised in that said
drip collector comprises a generally cylindrical
retainer (10) with a cylindrical wall (32) having
a diameter larger than the diameter of said
protrusion (18) and a length greater than said
predetermined axial spacing (X), said retainer
(10) also having a radially inwardly-extending
flange (36) with a circular inner edge (38)
adapted to grip said cylindrical protrusion (18),
thereby establishing, when said drip collector
is placed over said cylindrical protrusion (18),
an enclosed volume with said front face (16),
into which said vent hole (20) opens; at least
one air vent formed through said retainer (10),
and a ring (12) of absorbent material substan-
tially filling said enclosed volume, whereby
leaking coolant leaving said vent hole (20) of
the housing (14) is absorbed in said ring (12),
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after which said absorbed coolant may evap-
orate from said ring (12) through said air vent.

A drip collector according to claim 1, in which
said circular inner edge of said radially
inwardly-extending flange (36) is provided with
a series of circumferentially-spaced teeth (38)
adapted to grip said cylindrical protrusion (18),
and the air vents in the retainer (10) are
formed by the spaces between said teeth (38).

A drip collector according to claim 1 or 2, in a
vehicle coolant pump comprising a pump
housing (14) having a front face (16) and a
cylindrical bearing race (18) protruding from
said housing face (16), said bearing race (18)
having coolant vent holes (20) therein from
which leaking coolant leaves said housing (14),
said vent holes (20) each having a predeter-
mined axial spacing (X) from said face (16),
and said bearing race (18) also having a reten-
tion groove (22) cut therein axially outwards of
said vent holes (20), in which said circular
inner edge (38) of said retainer (10) snap-fits
into said retention groove (22).



EP 0 535 724 A1




EP 0 535 724 A1

) '

P
34\ W\
X




EP 0 535 724 A1

S'9l4

|

[T 777




0’) g‘;‘r‘“ Patent EUROPEAN SEARCH REPORT Application Number
EP 92 20 2708

DOCUMENTS CONSIDERED TO BE RELEVANT

Category Citation of document with indication, where appropriate, Relevant CLASSIFICATION OF THE
of relevant passages ) to claim APPLICATION (Int. C1.5)
US-A-2 150 078 (POLLOCK) 1 F04D29/12
* page 1, left column, line 1 - line 26 * F04D29/62
* page 1, left column, line 42 - right F16J15/00

column, line 44; figure 1 *
FR-A-898 840 (ABRAGAMS) 1
* page 1, line 1 - Tine 11 *

* page 2, line 5 - Tine 70; figures *
EP-A-0 465 757 (FREUDENBERG)

* column 1, 1ine 1 - 1ine 12 *

* column 1, line 27 - 1ine 34 *

* column 3, 1ine 1 - column 4, line 3;
figure *

TECHNICAL FIELDS
SEARCHED (Int. C1.5)

EPO FORM 1503 03.82 (P0401)

F04D
F16J
The present search report has been drawn up for all claims
Place of search Date of completion of the search Examiner
THE HAGUE 24 NOVEMBER 1992 ZIDI K.
CATEGORY OF CITED DOCUMENTS T : theory or principle underlying the invention
E : earlier patent document, but published on, or
X : particularly relevant if taken alone after the filing date
Y : particularly relevant if combined with another D : document cited in the application
document of the same category L : document cited for other reasons
A : technological background
O : non-written disclosure & : member of the same patent family, corresponding
P : intermediate document document




	bibliography
	description
	claims
	drawings
	search report

